Supporting Figure 1c . Anion-exchange chromatograms of crude and purified (inset) products of RNA sequences 3, 5 and 6. As judged from the HPLC traces the 5'-TEMPO tag is attached with at least 98% efficiency. Figure 1d . Potential systematic errors arising from a partially degraded radical tag on PRE analysis. a) Effect of 'radical dilution' on the decays of transverse magnetization assuming that the unlabeled species decays at 20 s -1 . PREs were set to 10 s -1 (red lines), 20 s -1 (green lines), 30 s -1 (blue lines), and 40 s -1 (black lines). The most rapid decay represents pure TEMPO radical labeled species, the slowest decays (of the same color) represent the presence of 10% degraded radical species. b) The corresponding extracted distances for an assumed correlation time of 4.61 ns. Color coding is as in a) such that the smallest PRE corresponds to the largest distance. Dilution by non radical-tagged species leads to a slight overestimation of the 'exact' distance. c) Systematic errors depending on PRE (x-axis) and correlation time: black points correspond to 3 ns, blue lines to 6 ns, and the red circles are values obtained for correlation times of 20 ns. In all cases, systematic errors are small compared to experimental errors obtained in our study. Note also that the issue arises only if labeled and unlabeled species have overlapping resonances in the spectrum. 1 H-NMR spectra hairpin 3 and 2. The imino proton spectra confirm that the overall fold is not perturbed by the attachment of the TEMPO radical. Figure 2b . HSQC spectra of fully 13 C-labeled and single 13 C-labeled hairpin RNAs used for resonance assignment. Supporting Figure 8b . Two-dimensional RMSD analysis shows most conformations are close to the initial structure. Two slightly different ligand-bounds conformation exist. A third conformation is present for approximately 5% of the simulation time. This third conformation relaxes quickly to one of the states close to the initial structure.
Supporting

Comparison of the holo-HIV-1 TAR RNA (6) and the argininamide complex (6ARG) MD simulations Supporting Figure 9 . 2D-RMSD comparison between the two simulated systems. The first 500 frames correspond to the holo-simulation (construct 6), the second 500 frames correspond to the HIV-1 TAR RNA argininamide complex (6ARG). The plot reveals that the holo-system relaxes to a defined stable conformational ensemble after approximately 100 ns. This ensemble resembles the bound state, hinting at a combined induced fit/conformational selection mechanism of the complex formation. The high-energy states of both simulations correspond in part. Table 1 . Distances between 5'-terminus (4.5 Å were added to take the radical tag into account) and the H6 of cytidine residues. HIV-1 TAR RNA structures (with various ligands) were taken from the PDB and IDs are indicated. In case of NMR structures the distance was averaged over all structures in the ensemble deposited in the PDB. 
